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Abstract 
War,  famine, civil conflict, and political 
persecution displacing large po- 
pulations often leads to severe disrup- 
tions i n  health services, disease control 
programs, food distribution systems, 
and loss of shelter. When the dimensions 
of the crisis overwhelm the local and in- 
ternational communities' ability to  
respond quickly and gect ively,  signifi- 
cant morbidity and mortality result i n  
what is termed a complex humanitarian 
emergency. The public health conse- 
quences have been most severe i n  under- 
developed nations where mos t deaths are 
caused by communicable diseases, which 
include malaria. This paper describes 
andanalyses thefactors that contribute to 
malaria morbidity and mortality and 
proposes efective measures to combat 
t h m .  
Les conflits a m i s ,  les famines, lesguerres 
civiles, les perstcutions politiques 
dkplacant degrandes portions de la popu- 
lation provoquent souvent de graves 
perturbations dans les services desantt,  
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les programmes de contrdles sanitaires, 
les structures de distributions alimen- 
taires, et en trainen tfriquemmen t la perte 
dugite ou de I'abris. Quand l'ampleur de 
la crise submerge les capacitis locales et 
internationales d y rkpondre prompte- 
ment et @cacement,lerisultat deceque 
l'on appelle une urgence humanitaire 
complexe est un accroissement s ignij-  
cat i fde la condition maladive et de la 
mortalitt des populations en cause. Les 
consiquences en termes de san t i  publique 
sont particulibement graves dans les 
nations sous-dtveloppies, oG u n  plus 
grand nombre de pertes de vie sont dues 
d des maladies transmissibles, incluant 
notamment la malaria. Cet articledicrit 
etanalysela shiedefacteurs contribuant 
2 la condition maladive et li la mortalitt 
liis d la malaria, et propose des mesures 
efectives pour combattre ces facteurs. 
Introduction 
In 1998, there were an estimated 30mil- 
lion refugees or internally displaced 
persons in need of protection and as- 
sistance worldwide.' War, famine,civil 
conflicts, and political persecution con- 
tinue to result in mass displacement of 
populations. These events often con- 
tribute to severe disruptions in health 
services, diseasecontrol programs, food 
distribution systems, and loss of shel- 
ter. Large populations are commonly 
displaced from underdeveloped areas 
into new sites with scarce resources. 
When the emergency reaches the dimen- 
sions where it overwhelms both the lo- 
cal and international communities' 
ability to respond quickly, significant 
morbidity and mortality occur due to 
severe public health problems. This 
situation is known as a complex hu- 
manitarian emergency. 
Mortality rates are used to divide 
complex humanitarian emergencies 
into two phases: emergency and post- 
emergency.2 The emergency phase typi- 
cally lasts from 1 to 6 months and is 
characterized by outbreaks of commu- 
nicable diseases and crude mortality 
rates above one death per 10,000 per- 
sons per day.3 The second stage of the 
crisis is the post-emergency or mainte- 
nance phase. During this period, the 
health profile is similar to that of the 
host country. The displaced popula- 
tion, however, continues tobe at risk for 
the same communicable diseases that 
are present in the surrounding areas.4 
The intent of this paper is to review 
basic concepts of malaria and malaria 
control for non-malariologists and to 
discuss how these concepts can be ap- 
plied in the context of complex hu- 
manitarian emergencies. Successful 
implementation of malaria control early 
in an emergency situation can minimize 
the impact of this potentially severe dis- 
ease among the displaced population. 
Malaria 
Routes of Transmission 
Malaria infection in humans is caused 
by one or more of four species of intrac- 
ellular parasites. Plasmodium fal- 
ciparum, P. vivax, P. ovale, and P. 
malariae all cause disease although 
each clinical course is different. P. vivax 
is the most common species that infects 
humans worldwide, while P. fal- 
ciparum is the most serious form lead- 
ing to severe or fatal malaria. These 
parasites are most commonly transmit- 
ted by the infective bite of a female 
Anopheles species mosquito but can 
also be transmitted through blood trans- 
fusions and transplacentally from 
mother to fetus. 
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Epidemiology 
Malaria occurs in more than 90 coun- 
tries and 36% of the world's population 
live in areas with risk of malaria 
transmission. An additional 29% re- 
side in areas once malaria free but now 
experiencing resurgent transmission, 
and 7% live in areas where the disease 
has never been under meaningful con- 
trol. Each year there are an estimated 
300-500 million clinical cases of malaria 
resulting in approximately 1.5-2.7 mil- 
lion deaths5 
Malaria transmission occurs in Cen- 
tral and South America, the Caribbean 
island of Hispaniola (Haiti and Do- 
minican Republic), the Middle East, 
Central Asia, the Indian subcontinent, 
southern China, Southeast Asia, Korea, 
and Oceania. Most of malaria deaths, 
however, occur in children under 5 
years of age living in sub-saharan Af- 
rica. 
Chloroquine-resistant P. falciparum 
was first recognized in Thailand and 
South America in the late 1950s. Since 
then, it has spread and intensified to the 
point where only parts of Central 
America, Hispaniola, and the Middle 
East are free of chloroquine (CQ) resist- 
ance. Drug resistance is not limited to 
CQ alone. Resistance is emerging to 
sulfadoxine/pyrimethamine (SP) in 
parts of eastern sub-saharan Africa, 
Southeast Asia, and the Amazon region 
of South America. The border regions of 
Thailand have reported mefloquine re- 
sistance as well ( f i g~ re ) .~  Chloroquine- 
resistant P. vivax has been reported in 
Southeast Asia and Oceania and, in 
some foci, canbe very c ~ m m o n . ~ , ~  
Clinical Features 
Infections with malaria present with a 
variety of signs and symptoms. The 
severity of the disease depends on the 
infecting species and the immune status 
of the patient. Those persons who have 
experienced repeated exposure to the 
parasite develop partial immunity and 
thus can better tolerate malaria infec- 
tions. The risk of severe illness and 
death is much lower in these perspns. 
Common symptoms innonimmune per- 
sons infected with malaria include fe- 
ver, chills, sweats, myalgias, 
arthralgias, headache, diarrhea, and 
other nonspecific complaints. Signs 
may include splenomegaly and com- 
mon laboratory abnormalities are 
anemia and thrombocytopenia. Pa- 
tients with partial immunity have even 
morenonspecific symptoms, oftenpre- 
senting similarly to a mild viral infec- 
tion. 
Uncomplicated malaria can rapidly 
progress into severe disease and death. 
Severe cases are almost uniformly due 
to P. falciparum. These patients may 
present with neurological complica- 
tions such as sleepiness, altered mental 
status, convulsions, and/or coma. Re- 
nal failure, pulmonary edema, 
hemoglobinuria, and shock can also 
develop. The case-fatality rate of ini- 
tially non-severe falciparum malaria 
has been estimated at less than 5%. 
Once the illness progresses to severe 
malaria, the case fatality rate is 15%- 
20%.~ 
Diagnosis 
Early diagnosis and prompt effective 
treatment are paramount for the preven- 
tion of mortality from malaria. In dis- 
ease-endemic areas, or in situations 
with patients arriving from these areas, 
all cases of febrile illness must be sus- 
pected as malaria. Information about 
the patient load in the clinic, time re- 
quired to perform the test, costs in- 
volved, level of training and 
supervision necessary, and available 
equipment and electricity is necessary 
before deciding which diagnostic tool is 
best to use. 
Presumptive diagnosis is commonly 
used in many parts of the world, espe- 
cially in sub-saharan Africa where it is 
simple, inexpensive, and rapid. How- 
ever, diagnosis based on signs and 
symptoms is not reliable due to the non- 
specific nature of clinical malaria. This 
poor predictive value, even in areas of 
intense transmission, will lead to over- 
diagnosis and, thus, unnecessary use of 
antimalarial medications. This can 
have adverse effects on the patient and 
possibly lead to increased antimalarial 
drug resistance. Over-diagnosis of ma- 
laria also causes the health care worker 
tomiss other possibly important causes 
of the fever. 
The current leading diagnostic 
method is microscopic examination of 
Giemsa-stained, thick-and-thin periph- 
eral blood smears. Advantages of 
microscopy include high sensitivity 
and specificity among properly trained 
and supervised technicians. Micro- 
scopy also offers the ability to identify 
the infecting species and quantify the 
level of parasitemia. Although this is 
the "gold standard," setting up micro- 
scopy in the emergency phase of a com- 
plex humanitarian emergency may be 
difficult. In relief settings in Africa, 
where malaria transmission can be in- 
tense, microscopy-based diagnosis may 
be difficult if the number of febrile pa- 
tients overwhelms the abhty of the labo- 
ratory to examine the slides rapidly. 
Programs using laboratory diagnosis 
must ensure appropriate quality con- 
trol of the tests. Although this may be 
difficult in some settings, there are qual- 
ity control reports from refugee camps 
showing high sensitivity and 
specificity. lo 
Rapid diagnostic tests offer state-of- 
the-art technology for malaria control 
efforts. These tests require no special 
equipment or electricity, can be per- 
formed after minimal training, do not 
need cold storage, and offer high sensi- 
tivity and specificity. They are princi- 
pally used to detect P. falciparum, 
although new tests also detect non- 
falciparum species. The major disad- 
vantage of these tests is a high per-test 
cost (currently US $1 - $2 per test). An- 
other disadvantage, especially in areas 
where drug resistance is a major prob- 
lem, is the persistence of positivity after 
treatment. The test can remain positive 
up to 14 or more days after treatment,ll 
prohibiting their use for monitoring 
parasite response after treatment. 
Anemia is a frequent complication of 
malaria and contributes significantly to 
the overall morbidity and mortality as- 
sociated with malaria.12 Therefore, 
evaluation of anemia should be a com- 
ponent of a control program. Factors 
such as poor food rations, helminth 
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infections, recent diarrheal illnesses, 
hereditary hemoglobinopathies, and 
low socioeconomic status also contrib- 
ute to decreased hemoglobin levels. 
Accurate clinical diagnosis based on 
pallor depends on the experience of the 
practitioner, but is a method that often 
yields poor results.13 Hematocrit centri- 
fuges are extremely sensitive. However, 
they require electricity for optimal per- 
formance. Hemoglobinometers are also 
very sensitive, but are expensive to buy 
and operate. One option that is afford- 
able, accurate, and easy to use consists 
of special filter paper and a color scale.14 
Case Management 
Rapid and effective case management is 
the cornerstone of malaria control ef- 
forts. Falciparummalaria can progress 
to fatal disease within 48 hours, and 
therefore aneffective first line therapy is 
essential. Optimally, treatment varies 
depending on the infecting species, lo- 
cal drug-resistance patterns, and sever- 
ity of disease. If diagnostic facilities 
capable of determining species are not 
available, all presumptive cases must 
be treated as P. falciparum since this is 
the most lethal form of malaria. 
Drug resistance patterns should be 
understood before the establishment of 
antimalarial drug policies. Generally, if 
the area is known to have P. falciparum 
parasites sensitive to CQ (Central 
America, Hispaniola, Egypt, and lim- 
ited regions of the Middle East) then it 
can be selected as the drug of choice. 
In areas where multiple drug resist- 
ance exists, the preferred option for the 
treatment of uncomplicated P. 
falciparum is the combination of an 
artemisinin derivative (e.g., artesunate) 
for 3 days with another antimalarial 
drug such as mefloquine. Studies inves- 
tigating the combination of artesunate 
and SP are currently under way. This 
combination may offer a highly effica- 
cious option for areas where CQ resist- 
ance ishighbut SP remains effective. In 
some refugee settings in Southeast Asia, 
artemisinin combined withmefloquine 
appears to have slowed the develop- 
ment of drug resistance and decreased 
malaria transmi~sion.'~ 
Care of patients with severe P. 
falciparum should include the use of a 
fast-acting antimalarial drug, preven- 
tion and treatment of convulsions and 
other complications, and good nursing 
care. Many deaths result due to delay in 
treatment or inappropriate treatment. 
Quinine remains the treatment of choice 
in patients with severe malaria. Other 
ancillary treatments may include 
antipyretics, anticonvulsants, furosem- 
ide, and dextrose.16 
In areas of significant malaria risk, 
all anemic patients should be treated 
with antimalarial drugs regardless of 
the cause of the anemia. Micronutrient 
supplementation with iron, folate, Vita- 
min A, Vitamin C, or zinc can further 
enhance hematologx recovery. Caution 
is advised in using folate supplementa- 
tion in conjunction with SP as treatment 
failures may increase.17 Blood transfu- 
sions used to treat severe anemia canbe 
lifesaving. However, there are risks in- 
volved with transfusions if screening 
for blood-borne pathogens is not reli- 
able. Transfusions in patients with a 
hemoglobinlevel < 5 g/dl withrespira- 
tory distress or all those with 
hemoglobin < 4 g/dl have been shown 
to improve survival.12 Due to the high 
risk of acquiring HIVfrom infective do- 
nors, allblood must be screened before 
transfusion. This may be impractical in 
the emergency phase of the crisis and 
thus a referral program to the nearest 
hospital with transfusion capabilities 
should be instituted. If this is not prac- 
tical, the relief organization must rap- 
idly develop blood transfusion 
protocols that include HIV screening. 
In areas of the world where women 
have low levels of immunity, malaria is 
a major cause of maternal mortality, 
abortion, stillbirths, premature birth, 
and low birth weight.18 In populations 
with high levels of immunity, malaria 
contributes to maternal anemia and low 
birth weight babies. Because of this, 
special attention needs to be given to 
provide rapid and effective curative 
services to pregnant women to reduce 
excess malaria-related mortality. 
Preventive Services 
Rarely does the relief agency have con- 
trol over the selection of the resettlement 
site of a displaced population. Geo- 
graphic features of the selected area 
may contribute to the transmission of 
malaria. Even with the influx of relief 
operations, shelter in the emergency 
phase is often crude, thus exposing the 
population to anopheline mosquitoes 
and possible malaria infection. 
In pregnant women, weeklyprophy- 
laxis with an effective drug (e.g., 
mefloquine in the second and third tri- 
mesters) can prevent complications. 
l9l2O Intermittent therapy, the routine 
presumptive treatment with an effective 
antimalarial drug given once during the 
second and third trimesters, is a cost- 
effective method to prevent complica- 
tions in semi-immune women in areas 
of high transmission. In populations 
with high-HIV seropositivity, intermit- 
tent therapy needs to be given more of- 
ten.21-23 
Mass prophylaxis is not generally 
recommended for populations exposed 
to perennial malaria transmission. 
However, there may be some high risk 
groups, such as pregnant women, very 
young children, or malnourished per- 
sons who may benefit from prophy- 
la xi^.'^,^^ 
Efforts with vector control are often 
minimal in the early stages of the emer- 
gency. Information about local vector 
behaviour may be obtained from the 
host country malaria control staff. If this 
is not available and if staffing permits, 
early operational studies of the vector 
population, especially biting behavior, 
can be useful. Vector control takes a 
more prominent role in the 
postemergency phase when the camp 
becomes more stable with the appear- 
ance of houses and other structures. 
Distribution of insecticide-treated 
bednets is one preventive measure that 
should be undertaken. Nets canbe hung 
even in crude shelters and are effective 
in the prevention of malaria. Although 
untreated nets may reduce the risk of 
malaria transmission, those treated 
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with an insecticide offer much better 
protection. All insecticide-treated net 
programs should have a component of 
training on how to reimpregnate the 
nets as the insecticide is only effective 
for 4 to 6 months. Communityparticipa- 
tion is essential if the program is to be 
successful. If the community has no 
prior experience with bednets, informa- 
tion and education on their use must 
accompany the distribution. Unless the 
displaced population understands the 
purpose of the nets and "buys into" the 
program, the nets maybe sold for alter- 
native items that the community per- 
ceives to be of greater importance or 
value. 
Indoor residual spraying of insecti- 
cides may be an appropriate large-scale 
vector control measure for some set- 
tings, especially during a complex hu- 
manitarian emergency, as it does not 
require behavior change. For spraying 
tobe fully effective, insecticide must be 
applied to all interior surfaces of all 
houses at regular intervals and is only 
effective against vectors that bite and 
rest indoors after a blood 
When there are only a few sites re- 
sponsible for mosquito breeding (e.g., 
pond), chemical larvicides canbe used. 
Biological larvicides, such as certain 
species of fish, may be employed to con- 
trol the mosquito population and also 
provide the community with an extra 
protein source. When there are many 
potential breeding sites, the use of 
larvacides is generally not cost effective. 
Another vector control measure is 
breeding site reduction. Examples in- 
clude controlling the runoff from water 
stations or fillingholes. With the excep- 
tion of Anopheles stephensi in south- 
west Asia, artificial containers such as 
pots or tubs arenot suitable for anophe- 
linebreeding. A thorough knowledge of 
the behavior of the local anopheline 





Despite years of effort to reduce the im- 
pact of malaria on mortality rates, it 
continues tobe amajor cause of death in 
the tropical and subtropical developing 
world. Most complex emergencies since 
the early 1960s have taken place in un- 
der developed countries where local re- 
sources have been insufficient to 
provide fast and effective relief serv- 
i c e ~ . ~ ~  In many of these crises malaria 
was endemic in both the country of ori- 
gin and the country of asylum. 
While the malaria burden in these 
countries can be great, it is exacerbated 
where there is a mass migration of peo- 
ple. Displaced persons are at increased 
risk of acquiring malaria for several rea- 
sons. The geography of endemic areas 
and the population's acquired immu- 
nity to the disease are another impor- 
tant aspect affecting thevulnerability to 
acquiring malaria. If the displaced 
population moves from a malaria-free 
area to an endemic zone, it is at in- 
creased risk for malaria infections, epi- 
demics, severe illness, and death. When 
a group flees a disease-endemic region 
and seeks refuge in a malaria-free area, 
it may introduce the parasites into the 
host community, thus posing risks for 
the local inhabitants. 
When large populations are forced to 
move, they frequently travel long dis- 
tances to arrive at an area felt to be se- 
cure. During the journey, they sleep 
outside and are exposed to mosquito 
bites. Upon arrival, they often settle in 
uninhabited areas and near water 
sources. Many will bring livestock with 
them that may attract more mosqui- 
toes.26,27 Initially, the group lives in 
open areas without adequate shelter, 
potable water, or sanitation. These 
camps are often overcrowded and have 
no formal health care facilities. Envi- 
ronmental damage caused by settling 
into new areas also contributes to the 
development of vector breeding sites. 
Epidemic Malaria 
Due to the aforementioned characteris- 
tics of displaced populations, the risk of 
epidemic malaria is very high. The ini- 
tial response to an apparent epidemic of 
malaria is to confirm an increase in 
cases, determine the extent of the 
outbreak, and investigate the demo- 
graphics of those infected. Once the 
presence of an epidemic has been estab- 
lished, additional support and 
logistical resources should be rapidly 
mobilized to assist in the management. 
The key components of epidemic con- 
trol include the provision of effective 
curative therapy to the affected popula- 
tion, prevention of further transmis- 
sion, containment of the outbreak, and 
improvement of readiness for future epi- 
d e m i c ~ . ~ ~  
Early warning surveillance systems 
should be designed to assist in the de- 
tection of epidemics. Monitoring the 
number of cases of fever and malaria on 
a daily or weekly basis can alert the re- 
lief team to an unusual increase in inci- 
dence. Other variables such as rainfall, 
temperature, and vector density may 
also provide useful information in pre- 
dicting epidemics. 
Management of an epidemic differs 
depending on the infecting species, size 
of the outbreak, and resources available 
to the intervention team. The team 
should rely on the full use of available 
refugee health workers to educate the 
public, conduct active case detection, 
organize testing, and dispense treat- 
ment. Ideally, only diagnostically con- 
firmed cases of malaria are treated, but 
this may be unrealistic in settlements 
with large populations. Another option 
is to confirm the presence of an outbreak 
with available laboratory diagnostic 
tests and then presumptively treat all 
cases of fever as malaria. 
The combination of an artemisinin 
drug for 3 days (e.g., artesunate) with a 
longer acting agent for 1 day (e.g.; 
mefloquine) has been used in Southeast 
Asia for P. falciparum epidemics. Al- 
though combination therapy is a good 
theoreticalchoice for epidemics as ithas 
reduced the gametocyte carriage rate 
among treated  individual^,^^ it has not 
- 
beenused inepidemics in areas outside 
Asia. 
Prompt detection, early intervention 
with an effective antimalarial drug, and 
active community participation will 
decrease the morbidity and mortality 
associated with malaria epidemics. 
- -- 
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Malaria Control - Emergency 
Phase 
Initial Assessment 
A comprehensive approach to conduct- 
ing aneeds assessment of the crisis must 
occur. The displaced population is in 
dire need of water, food, shelter, sanita- 
tion, and security. Communicable dis- 
eases such as diarrhea, measles, and 
meningitis contribute to increases in 
morbidity and m ~ r t a l i t y . ~ ~  Depending 
on the prevalence of malaria in the area 
of the resettlement, a large number of 
emergency phase deaths may result.29- 
32 Therefore, it is imperative that relief 
experts begin planning for malaria con- 
trol from the beginning of the emer- 
fFncY. 
The initial malaria assessment 
should focus on three areas: epidemiol- 
ogy of the disease, environmental fac- 
tors contributing to its transmission, 
and local entomologic data that may 
assist in vector control activities (see 
table onpage 10). Some of thesedatacan 
be collected before the relief team de- 
parts for the field. 
A situation analysis must also in- 
clude information on the logistics in- 
volved in caring for the health needs of 
the displaced population. Questions 
concerning access of transportation to 
the selected site, availability of local 
materials and human resources, and 
legalities of the importation of relief 
materials (e.g., medications, supplies) 
must be addressed. Finally, acontinual 
review of the safety of the site should 
occur. Agencies need to have a written 
security policy with personnel follow- 
ing the guidelines. 
Health Information System 
In the emergency phase of complex hu- 
manitarian emergencies, mortality rates 
can exceed 60 times the normal rates.2 
Establishment of a reliable, timely sur- 
veillance system for communicable dis- 
eases endemic to the preflight and 
resettlement area will capture these 
events. This systemmonitors cause and 
age-specific mortality rates and should 
have the sensitivity to detect epidemics, 
enabling rapid interventions. 
The case definition of malaria de- 
pends upon the diagnostic capabilities 
available. Ideally, the definition would 
be based on a thick smear blood slide or 
positive results from a rapid diagnostic 
test. In the early phase of theemergency, 
however, diagnosis may rely solely 
upon patients having fever or a history 
of fever and no other obvious infection 
accounting for the febrile disease. 
Data should be collected and 
analyzed on a daily basis during the 
Figure. Worldwide Patterns of Antimalarial Drug Resistance 
ch loroquine  and  sulfadoxinelpy r imethamine  resistance reported 
ch loroquine ,  sulfadoxinelpy r imethamine,  and  
m efloquin e resistance reported 
* S o m e  countr ies  highl ighted have  only select foci  of malar ia  
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emergency phase. Graphing of crude 
incidence and mortality rates assists in 
monitoring for possible outbreaks. Data 
obtained from localmalaria control offi- 
cials can be used as baseline rates if 
available. 
Community Participation 
Outreach health programs using com- 
munity health educators trained from 
the displaced population need to be or- 
ganized early. These educators circu- 
late among thenewly arrived persons to 
assess the health status of the families, 
triage ill persons to established health 
centers, and provide education on pre- 
vention of the major communicable dis- 
eases prevalent. Visits to persons who 
arrived earlier to the camp may detect 
unreported illnesses and facilitate re- 
ferrals to the health center. 
Successful malaria control efforts in- 
clude an understanding of the social 
behaviours of the host and displaced 
communities. This task may be ex- 
tremely difficult to accomplish because 
of competing demands in meetingprior- 
ity needs during the first month of op- 
erations. Attention should be placed on 
the various social organizations estab- 
lished in the camp. It is essential to 
understand and integrate community 
leaders into malaria control activities 
from the beginning as they may be valu- 
able resources in supporting control 
activities. Also, early integration of tra- 
ditional or community healers into ma- 
laria control efforts may prevent 
conflicts with relief agencies that pro- 
mote western health care. 
Information about malaria knowl- 
edge, beliefs, and practices of the com- 
munity needs to be obtained. 
Participatory or rapid appraisal meth- 
ods, such as using key informants and 
focus groups, allow the community to 
share, enhance, and analyze their 
knowledge of life and conditions, to cre- 
ate a plan, and to act.33 
Malaria Control 
Post-Emergency Phase 
Health Information System 
The post-emergency phase of complex 
emergencies is characterized by a steep 
decline in crude mortality rates. The 
focus of the health information system 
continues to be the collection of reliable, 
timely data. Training of refugee health 
staff in the collection and analysis of 
simple data should occur. These 
courses need to include the recognition 
of epidemics, and the utilization of sur- 
veillance data for monitoring, evalua- 
tion and planning of the malaria control 
program. If not possible during the 
emergency phase, case definitions of 
malaria shouldnow shift to laboratory- 
confirmed cases with reporting of the 
infecting species. Data continues to be 
collected, analyzed, and graphed on a 
daily or weekly basis, as the risk for 
epidemics still exists. 
Community Participation 
During the post-emergency phase, the 
displaced population settles in thenew 
area and attempts to reconstruct the 
social networks that were present in 
their preflight communities. This is a 
time when people struggle with what 
has occurred and are in the process of 
redefining a sense of meaning to their 
lives. 
Relief interventions now focus not 
only on curative care, but on preventive 
care as well. Expanded training of the 
community health educators selected 
from various groups within the dis- 
placed population continues. Relief 
workersneed to cooperate with the refu- 
gee team to develop culturally appro- 
priate health education messages. 
Utilization of key community mem- 
bers in the planning of malaria control 
activities allows refugees to regain a 
sense of control. This enhances the ac- 
ceptance level of the program within the 
displaced community. During pro- 
grammatic planning for future work, 
relief organizations and these commu- 
nity representatives need to prioritize 
the malaria control agenda. Decisions 
about further training, vector control 
strategies, community health education 
events, and choices for appropriate 
drug policies are made in a collective 
manner. Community participation is 
aimed at inclusion and building capac- 
ity. Both the relief organizations and the 
displaced people must be moving into a 
development mode with projected 
plans for community-based malaria 
control strategies. 
Other Activities 
Establishment of community health 
workers in the prevention and treat- 
ment of malaria and other diseases oc- 
curs in the post-emergency phase. This 
can be done by using medical skills al- 
ready present in the community or by 
building capacity by training new 
health workers. The integration of these 
workers can free relief agency staff from 
actual patient care responsibilities and 
allow them to take on a supervisory role. 
The ultimate goal is tohave the refugee 
health team assume the management 
responsibilities of the hospital and clin- 
ics. 
Assessment for drug resistance must 
occur every 1 to 2 years to ensure that the 
currenttherapy provided is efficacious. 
Other operational research projects, 
such as community-based qualitative 
studies, might help in both case man- 
agement and developing appropriate 
health education messages. 
Coordination 
The response to complex humanitarian 
emergencies by the host government 
and international community can be 
effective. However, there are often sev- 
eral competing organizations with 
similar agendas vying for a piece of the 
relief operation. This can be extremely 
problematic unless adequate coordina- 
tion exists. Often the task of coordina- 
tion falls to the United Nations High 
Commissioner for Refugees if the dis- 
placed population crosses an interna- 
tional border. If the population is 
internally displaced, the United Na- 
tions Organization for Coordination of 
Refuge, Vol. 18, No. 5 (January 2000) 9 
Humanitarian Assistance is often the 
lead agency. 
Actual implementation of the relief 
efforts is usually carried out by 
nongovernmental organizations such 
as Medecins sans Frontieres (medical 
services), OXFAM (water and sanita- 
tion), or the International Rescue Com- 
mittee (education and training). Host 
country ministries of health or national 
Red Cross/Crescent societies may also 
be involved with implementation of re- 
lief activities. Other agencies such as the 
International Committee of the Red 
Cross may play a role as well. Efforts by 
the international agencies to incorpo- 
rate localstaff into the relief workshould 
be made. Each organizationbrings cer- 
tain specialties to the relief effort, how- 
ever, because of the possibility of 
competing interests and the complexity 
of the emergency, coordination among 
agencies is paramount. 
Conclusion 
Malaria continues tobe amajor comrnu- 
nicable disease in the tropics and sub- 
tropics, killing 1.5-2.7 million people 
each year. It is characteristically a dis- 
ease of the poor, young, and weak. War, 
civil strife, mass migration of 
nonimmune groups into high-risk ar- 
eas, breakdown of health services and 
malaria control programs, environ- 
mental degradation, and problems 
with access to the population contrib- 
ute to increased morbidity and mortal- 
ity. 
Malaria must be recognized by the 
international relief community as a ma- 
jor cause of morbidity and mortality in 
the displaced population and host 
communities. The challenge is to im- 
plement malaria-control activities that 
are evidence-based, cost effective, and 
feasible, given the difficult nature of 
complex humanitarian emergencies. 
International relief agencies are often 
staffed by medical staff from developed 
countries with little or no experience 
with malaria. Therefore, by improving 
relief workers' understanding of ma- 
laria control concepts through ad- 
equate training before placement in the 
field, countless deaths due to malaria 
can be avoided. 0 
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